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(54) MAGNETIC RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
magnetic recording medium of extremely low 
noise by parting magnetic particles from this 
substrate by part of a nonmagnetic base 
material and forming substantially one layer 
parallel with the main surface of a substrate. 
SOLUTION: The magnetic particles 22 are 
parted from the substrate 1 by part of the 
nonmagnetic base material 21 and do not come 
into contact with the substrate 1 . The magnetic 
particles 22 are preferably larger in the average 
grain size in a perpendicular direction than the 
average grain size of a horizontal direction. The 
magnetic particles 22 form one layer 
substantially parallel with the main surface of 
the substrate 1 . This fact evidences that the 




displacement D (the difference in the heights between the centers of the 
magnetic particles 22) in the perpendicular direction of the magnetic particles 22 
is below the average radius in the perpendicular direction of the magnetic 
particles 22. The arrangement of the nonmagnetic base material 21 between the 
substrate 1 and the magnetic particles 22 is executed by sputtering only the 
nonmagnetic base material in an initial time, then executing two-dimensional 
simultaneous sputtering at the time of executing the two-dimensional 
simultaneous sputtering by using, for example, a metallic material target and a 
nonmagnetic base material target. 
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«tonattii^©*ifcSiJ4». -en-en^2 i*»j:cf« 

^2 2 ©*^Si58 0 %©M^©C i . 

[0047] *§m<DW%.mmmt. mmn^t^m 



11 

[0 04 8] $m&9ttK*^wmi*n<om3mm 
&mcteK>xm\m*<Dffi&0tm<D^m& 2 o m-% 

[ 0 0 4 9 ] m 1 6 icm 1 2<E>0HtCteW.z,#8814@#© 

(dc o m& o %(Dm-^<oitmm.{%m<r>mmm.i: itv io 
^jettawoc ofi#5, io. 2oiw 

©££«:. iUSMtt^ft-eftO. 9 9. 0 9 7. 0. 9 

ci»5. c©c4*>^ ^i&ttett^ASB-c©® 
tt^^CD^S^tt. 2 0 JET %feTF, JfiKBlO 

[0050] ettse^^eptcfc^'S^ttett 

[005 11 117 (a) (b) W. 131 2©#« 20 

m^^m^m&n (Hk> ©^k^u-c cne. 

^^©^©J^fflSI?* 1 *-T, Si 

S# 1 0MT%$-T«Hk{JMi!>MlBj«:a>.5*!. #J2 0 
-5 3MT%<0©H^«H k« 1 JCfiUffite^U 6 6 

■TSHk©^tfe±ie£|5J8£©<gft£^-r. fc*>\ Hk 

«. o«*i2 0MT% ; &a^.^m^-c«, O»#0%© 

«^<tO^<ii^tl,>5. COOHkOtftDKiOIB 30 
iSUl:£(*©v*aft#^#itflnu <fc 0 i«®iS©iBia 

©#8^Stt©fllfiR7E3g©igKt;J:. 2 5 %~ 5 3 
£L<. 3 0~4 5%#i<i:»Jit?$lA>„ 
[005 2] K14aTt|i*S|J-CCD^14e*t(D«fi!OT^ 
©j/gaicStLz-C. Hk#±iB<DJ:Mc^|;-r£or>tt, « 

COCo-Pt^t Co, P ti|§JjS©t§£-fc: 

**&fiB^£i4x*^*--- i^u ftmtw. 
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tLbcDJSm^tti * ;U¥-*^f 6 ti & S . 

[0 05 3] JJMC. *^l8«:tJW5i8SS^jl««*ffll» 
TSSffiKIBiS^I^-r-SfcsMi:. WM&Sm&Mtc?'* 

mm±t^<om^.^\±ic^ > xmm-r z . 
[0 054] (i) am 

£&tt&^©^*m&^iBifui© 

^K©raPab«rfflt^r. p = 2 Tea' / (3 ,/z • 
(2a + b)' ) -C^SnS. 3I£EflH>6ftTt,>£#! ; M 

mtewmtw&oMM&mtA o n m-c* o . ts^ra© 

Lxftn-rzt. ftmmvito. 7«t£&*. 
±fc%msm'tmz:ftWiLxMfos a xztB.m-ztcit> 

Wm*(D]gMfrt>mcWZ&W. h c p-C«&< fee 
riotfe, ^©ff-gLecj:*). 5c«^or>ffl*so. 7lil 

[0055] <e*». ES^ia^Ji©gii:^inj{c?9oT3(t* 
[0056] wtuo.. Wi^mommfi'faK.i&'ix^i 

-X h J 4 X<Dffimtts:Z>%M*W&Zl±2>Zti>X% 

ftzox, ^ti^tKom^icji'jxmwji^it^^ti 
too57]$fc. mmmfrii&mmmMtzfofr'ixii 

^> mmiB^*K{*©«M©i!S^rSl±-rS %£©?»*«: 
«t0. ^»Ff5vS/aS <!: (C*tT -SlSISfB^»©W 
Att*J: , 3(fij±3l*-5Cidi-C#.5. C©«^, ^» F 

[0058] jtcc. Sffiffi*>p>fB®)l^ffiK:isj*^r=^ 
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CO 05 9] S6tC. IBftUHM&Kfll"'? F&*«M 
&is *zm*HkifiM t, > c <fc # <fc D mgic ft o r < -S. 0 

(M&tSH^MW) / <#«ttS**©ffi«> ©ffi 
«. iStta^o^ia^ilHj^K:. 0. 7«T. S^Ktt 
0. 5t(T-C«>5CiW*lO. 
[0060] ( 2 ) Hftfgfi«5 

[006 1 ] «laf BSiyi©mmfi!&£# 1 Q • c rnfiLfc. 
-eabftti. F©agf*^#«cJt^T+#(c|&ti#<!:# 
ft-rc.t#-c#> F&wsmimtcmMufctso 

R^? F©<fc5tC^y F©i£{*gB##3mb3*vr<,>-5 
ta^@©mmffi!a^« 1 0» Q • cmtLh-C^Ct* 

[0062] — *. ^Wfa *±K?&mfEi3Ui**Jg 

fcW&MBa'^ K^ftltit^f F*-iF*iK*Stl 
£Bjffett#&£. «t^fi**iJ>ftt>*&tlr€<&K fiam^f F 

<Dtcit>. %^-<Dmmitimt.hic^>nx. fjr^© 

5S®*5FflS<i:ft^T<-5. C©fSggHc*tL-C«. 

z, t . ^ s> F*^*> 6<D^ y - * 

ufc*iot. i o--jy±i 0' Q • 

c mJtCFr** C <t##S 

[0063] io-'q-c miu±<Dn$m&im*&^>® 
mtmtisTimisisv&mmim < i to) 

1 0"'2 • c mLXkommmzmztt^mtfttn 

iCtlt Ti-N, Ta-N. Ti-C&f©lM 

\t. »£©i&tsti*4. m^ms i -O. A 1 -N, B- 

[0065] 88BRieiaH©^»t^©g*ti«tt. * 
£> F^i^? F©C>*»ftSi3|{t8iJ».tOiaKfcl>-Cfc 
SfcfcSftS©***?*^. Ltcifi^X. ^7F*S»K 
SMS#fcteS-C. Xf> FJl/i^f F©«$tfIi?T<fc© 
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[0066] ( 3 ) HgMB»M£tt©fiBflmi£ 
fi9atiS@JS©ffHtfjH c «. lGb/in ! VLkOH&m 
mz.&*^ffl<t-? kOeHh. 1 0 Gb/ 

i n 1 acDfiiiSfe^Jg^^S-r^fcAtcJiS kOeW 

F©tsfnMm?5SB s t®micm%-rz>. mi stc. 

Fi8g©B s^7^-^tltit„ C©0«. ISii 
10 F-7 V i7*s3 Mm. fty^SO. 2 5 urn. X-^—U 
>^0. 0 6(tmilT, tt3§WCi/S ^ >3>b 

*-?©H c *». SlKcDia^ffiS^^S-rSOiC^ftH 
ciW. Hc©HB. Bs = 0. 8TT2200O 
e. Bs=l. 0T-C2800Oe. Bs = l. 2Tt? 
3500Oe, Bs = l. 6T?4500Oe£ft5. 

cousin*^, wmmmwvncte, cgs#m-c 

20 ^9 F©B s<Dl/2fcTF. S^tCli l/4J^TT*-5 
[0067] ;* £{C. *^<7?SE^5ay«{**fflt^-CiS 

[0068] ( a > mmi.*<D&ffi 

30 1 (t) = I s • exp (-t/r) 

cct, t»u$fig. T««fn^ra. is« 

r=T, • exp (v - Ku/kT) 

r|-C*Sl 0^KLh-C*-SCi*sS3j?5ti^„ (T 
= 3 0 0 K ) (Cfeivr. zi>i 1 0^«±CDfit?rSSJg-rS 
^F«, vKu>l. 7X10-" Jift-5. SmC 
o^WfCtOKuKQ. 5X10' J/m J 
40 i. v=l. 8X10- m 3 ift.2). l/cd^t. 

[0069] (b) lS»^7X^-(D-9-^X 
fflSSt^v F^eoSKlSKcioTS^B^kBitcSBEK**^ 
fiSStx. cn*5t»fR©fBl*<Dim&tftS. BB&IBSlUf 
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iGb/in ! <D2zm&&>kmf&-rz&mmm.<Dffl3ift 

©g£iil 5 0nm (Murdock, IEEE Trans. Maqn., Vo 
1. 28, p.3078(1992))r$)S„ Utc&^X v C©®mf 
5X£-©¥^1^X£C©ffi<fc^h£<-rnw:, 1G 
B/in 1 \ZLk<Dffl&8&fflmntl3ii>. tctcL. * 
fflfiWi. 58|3:©3Si5K:gtli©i&m^ ^x $ -a^ASSi 

ea^vX^-CD^C^SiJl 0 0 nmtiT. 3<E>tC5 0 

3 0nm«Tr*5C£A5j;i)!if4(/ 10 

c o o 7 o ] ( c ) Mimw&m 
^mmmmmxit. mim.^^^vifi^mm.^m 

miKWfc£s©i«mf ^x#— y-rxii^gssyttt^ 

^-rxojRHKtts. c©*§£> Mrt©jat£B^©¥ 

<«R©it^CC«gtt©¥i^;*) #38tfflB* 20 
Ufc£&©¥^J8^-7X£--»MX©l/l OJWT-C 

[0 0 7 1 ] ««c. l8MfBfS^{*©^ra#J«touri&i?ii 
Cti(c#l>. tt*M2ttlftft£IB&-W£'^7 Ft© 
IJ> Fombl in Z-DOL, Fomb 1 i n A 

M2001 etvcvs. z<Dmmm&?F£}— 30 

SMHiftS. C©/cit>, jBf&S9*jStSl 0nmi£(C 

msmMammxit. mmicjy-#>. ~>y#&&**>6 
ffijcB^soH*©fca«: v SfllWfcflJ— tcSWFTS 

ilfiLtU/i:. 40 
C0072] ^^<^ll@g»»£A«tfrc«v 

m&wrt t mm* k <mmusau&MEt z>k. c © 
tfiumx-sz. m%\tm$sMeffla*:rmi>-tt&. 
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¥@ 1 n mljLt. 31? 2 n miU±.X-i>2> 

#m6fts©-c«g 

[0 07 3] 0#>U !^{C^y*lg©Stt*fflts^|5c 
S»SBESHE«ia-C«ffiA^*t©**> 6 * r> XX. » > 

y*s©«sa8©Js-^tisj«fc. ^fficc#a-rsoHS 

0*»4>, OHa*l**rS*««©Jlll*sa*!f5£. IS 

m^tt^a^^te-s-n^s. c©fc«t>> c©«fc^^- 
[0074] ^a^ttAuefiwosstcam^^-K: 

S©z&^£4 x l 0" a tni/cm 1 JSTFtCT-5 C 
©MS^rff 9i. MS/t«^V>£©SJSCC«fc«5 0HS 

[0075] 

[%ttM] «Ttc*»l8©||SfiW*|tt91-rS. 

[0076] mmm 1 

0 2 ~0 6 Ufc <fc 5 tommm*** SSB«IBiSUf 
[0077] «S0« 1 A 

2. s-o^a©^;*^.* x^sig. coPt^-y 

? Ffcii^S i O, tnhB^v 
££gfi{C-fe ^ r bfc. 2mTorr©ArfI^t, 
S««C2 0 TX=&En*DL/%*se. v 5#ffl{Cb 

fc-pt2S0^<?it (CoPt4DC^^$, S 
iO, *RFX;<>jr) LT. Sti^tCttfiUBlM£tt 

[0078] FE-TEM(CJ:9m(tE»M«>¥SHK 
£tT-?fciC3. SiO, %*JR^<tf 

c o p t z^ftk?z&ikmaifift%iLZtiicm&*m 
->z kammzntc. c <omssimm<ommT e umm 

Srtf -yfck C5. S«a®£Kttf4-T- (C o p t ) ra«c 
#S8t4S1>t (SiO, ) tfiitU L/T c> set n 
fc. M^I(DiK«[f®?^3(i8 nmlS?»o 
fc. ei[*(6l©iSttt4^©^fitt2nmgS-C*«3. M 

niX^9T|^3 n miariofe. C© j: 5 «CC o P t 

am^s io, cpic«3®{c^» utcmMm§mimi8. 
ztix^zcktmmztitc. 

[0079] Z<D®M^m<DW>imtfm>S: ( V SM) 
Zm^xmfeLftkCZ. Hc*!2000Oe. M s *1 
3 50eiu/cct*ofc, C©!KmiB^jl©«®fi 

m&w&f-mx'wm utckcz, im q jy±©ffl=&* l 

[0080] HJSCT 1 B 
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EHRffiSH* i ofticutcyimtmtm i a tmm&L 

CoPt/Si OtfrhteZffig&ESmzmi&l, 

8W>^Stttt8 n m. Safr[fiI<DfiBEtt^OS3« 1 
5-18nmlg^o/c e »ttti^£?w ±<Dm 
«cW3HKttS» (S i 0 2 ) ^«EUr*$0, B&tt&T 

fitter 3 n m®a-C^> 0 , lKtt&^T$^<D¥*$l 
ffi^S (4nm) J;D>hSlHBrc*^fc. io 
[008 1 ] C0T>m«fB^ii«, Hc^2000Oe, 
Ms#400emu/cc, *ffifi!a^ 1 MQ«±t* 

[0 08 2] USSW 1 C 

IHKttStti ITT i NSffl^Jgl^l^OkMl Ai0 

bfc 0 M^IoI01»tttt^<D¥^ttS««|9nm, Btt 
Wr^o^mtm 3 n mfifFC* o fc. ffirtOfiMSffitf-H 
CDBUBtt^^Snm-CAofeo C<D<fc ^CCC o P t 
WtWT i N«tt*«Ci*ft«:»*Ufe8BE*«»lla&«* 20 

[0083] CCDEB^IBIiJf Hc#1950Oe, 
Ms^345emu/cc, IIfi!S^Qggt?*o 

/Co 

[0084] 1 D 

mmWl AtmniClsX. iI5C5 0nm<Z)CrTil 
i^T*^*?*-* **±CC V CoPt/SiO, &h 
*4»»e»i**JSl/fc, C<DI8*. WtWlAtB 

c £ » % BJUBlMHMMbPC r T&m<D&m*tet ^ 30 

[0 0 8 5] COHMMBMUIt** Hc*2 1 OOOe, 
Ms^390emu/cc, ^ffiffitS^ i 00kQl 

[0086] SlSfetfH 1 E 

HJSCT 1 C iplfilOC It. affile 5 0 nmOC rTH&il 

[0087] C<DffiM%mm\t. Hc^2000Oe, 40 
Ms^3 80 emu/cc, mmtSffiifi&QWBTC *> ^ 
fc. 

[008 8] JlifeWI 1 F 

j*js?*B$0>C o P t *— h^<DSA^* 1 7-^2{S 

s i o a ^6ft&fls«nra«x$jat/ft:. attw^ 

^J»S«^8 n nu Sflt&I^OfiBtffiKTOaffittifiZ n 
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i>£c<t#ssigsftfc. 

[0 08 9 ] CGDKSIEIIWtt* H c #2 0 0 0 O e , 
Ms#4 30emu/cc, $IS!n^lMQH±t» 

[0090] ^S&ffll 1 G 

mm<oc o p t h^©&A^9-*2f&«cu 

fct &R41»tt3Ofe0U C<bP«CCLr, CoPt/Ti 

[0 09 1 ] CCDmaiB^®^, Hc#i900Oe, 
Ms #4 2 0 emu/c c. affi^**»Q-C*ofc. 

[0092] ±IE<tP— O^rBMBNUKft 

fiKU S66Cji*SWK:*--?K>*x^^^Ur 1 Onm 
a>^-sK>fiattl**J*bfc^^ X^lA-i G£fES!f 

3/im k F^?#ig4. OumOMIG^^F^ 
fc. B4{Cli¥t^gO. 14^m v F^**B2. 
7 Mm©MR^7 F£/Bl>fco F<D#±JK*5 0 n 

[0 09 3] ST. IS&fflKl 5 0k fc i (flux 
change per inch) ~CfI-^4:!£®U, 
H£bT. &fMtttf»./4;* (Nm/So) *W£t, 
fc. *<D*S*. l>m<7>7^X^-C£>0. 0 15-0. 
0 18i/m ,/l /iVrms//zVpp'C*0, MfCfi 
y-fXrtok. *fc. &(*S/NmJt*9JSUfc£t 
5. fwX^lA. 1C, ID. lEt«3 0-3 1d 
B. f^^lF, lGt»32dB k f^X^lBt 
ii3 4dB-C£>ofc 0 ^^lBB«MtW**< 
ttfb^«^fcdMB-9SttC^«<ftD. tt*&t/T« 
S/Nm^6nfciti5>nS. f-fX^ 1 F. 1G 

«?amiBis®*(o«tt^<7)»a^w^^#c^fc*, 

[0094] &*C, E»8fK2 0 0 k f c i ~CM-5f £12 
H^Lt, «*flJH*^X (Nm/So) £9J 
5£Lfc„ -e<D*§JH, fwX* 1 ATteO. 0 17. 7 s -/ 
X^lFr&iO. 015. T^X^lG-CteO. 02/x 
m 1 " MVrms/MVppT*^c 0 f^^lFtt 

[0095]^t, 8B«KS6*3 OmACCR^U, 
2 0 k f c i Tffiei/fclftK:. 8 0 k f c i T*-^- 

H3»l/C* H*tt*aCELfc. 
JS*. iW^f X^?fc4 0 d B4S^^g»M^U 
fc. 
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[0096] mm i h 

m±tcc o c r m£&£kz^t*&mmm&*>tez®Muz 

mmZfc&Ltc. H c te2 4 0 0 O e , MsW460 e 

coo97] mm 1 I 

mi utmmcLx. coPt/sio, *>e>^«ssam 
tmm*i&WLhtc„ ccommmm^^ coPti 
m&*immjjfateiQ^X7>#/*t f cftiu{s. -mom io 
^ktcTrmmtmmux^tco hc» 19900 

e, Ms(i390emu/ccr^/c fl 

[0098] ±nE±m-<D^xwmzmm*B 

X^J^L/Co ^<Z)S^ -r-r X^H-C&iO. 0 2 2, 
r^X^I-CtiO. 02/im 1 " uVrms/uVpp 

f I - 2 5 d B ifiUffirfto/c C*l 

ft o r n -5 c t tc£ & <t 6 ft & 0 

[0 0 9 9] 3gt0l2 

^7-^9 tcmvmMmm&mrzmm&mmzimi, 

[O1OO1HIM092A 30 
fc. 0. 2 7Pa©Ar#ig"}ir, 4 0 0W<Dl«^ [0 105] 

4T**zmisteifih2Kwm*^v [^2] 

±KiW4 0nm<DS^eSB4MWc o * 



* [0101] #^xmWuteBf£Ltcm&smm>S:Vgim 

TEMWimUtc±£*>, EH7iHa*TEMflfo&s»6*i 
/Co S i O, I, fcC o P ttt*(D»«ttW 

»o. 5 5ttofc. sa^rr$i<Dc o p t tiflfflcDraPB 
i o 2 o/cc o p tn+emmzftm-eib 

*) . ¥*a&mx 5 . 5 n m / ffirt*fnj<Dfi^lffl©HH« 

[0102] c<Dmmzmm<Dm^m^mmLftt c 

IBrt«cSB«W*tt*#U. SlAlil6 0kA/m 
(2 kOe) % mtiMmZO. 5 3Wb/m J (424 
G) % 2. 1X10* J/m 3 

r*^/c 0 ^esaBsw^s^ (mfm) Kj^rsait 

— F-fXtt6 5 nm^D, C o P t &T<D&g<£> 1 0 
[0103] Jfcfc. S i 8ffiJb(CJBJKO/cfflES^«®± 
^XU^!/^aiJ^L/Co COitW^ciai^-, per) 
[0 104] 

[«1] 

















0. 135j*m 






5.5 v m 


2. 7 






50turn 





I 8 0 0 rpoi 2 1. 45mm 4. 0 2m/s 0. 0 5 fii 



[0 1 0 6] i¥ffi©*S*> DCri^CD^-YXU^i 

*y . tm&omim&& s 4 x# 0 acm > c t &t>& o 

[0107]$fc, 30kfciOh79 ^SSriB^ 
Ufc^ 1 2 0 k f c i T?*-<rt-^ hgB»0;fc£# 

4 3dB't*D, Wfft*-M-7-/ h«Ftt*^l/^i. 



[0 108] ^092 B 

#^Xt^ X^lIfeJ:^S i t^X^SS (l>-fftfc 
2. 5^>^S). CoP tCr^y^ btecfctfS i 

« «*MiCCC o P t C r tt-^R0^RL%4KlK«*-r«B 
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PaiU/dl ArtiAltE!3t2. 4xiO"'P 
^ £ §1*3 i*/c <!: £ CC <f a X ^ <Dfttt*lSlCCfia»^B1JP 

3*i4j:5«:Lfc. nna«EE7 0ov % tr-A«t3 0 

r£4. 5nmffl|b, 1 Ofj>«CCS i 3 N, £4: 5 

[0109] ^7^Xf^^X^±k:^)iSL//cfiSMieli^^ 10 
fKffiTEMtlfffU/e£C*>. Si 3 N« St*4>C£#ifcU 

fciC5, 09CCir;-r<fc^«: v |H— #ft&Cjwo/£fin& 
4nmUa f 5nm"C, WS<E>J£ttO. 8-C&o/t 0 ffi 

fth<mm&3kfr*>* M$n/tcoPtcrewi 20 

Lv SSttlktl 7 6 kA/m (2. 2 kOe) v &f0& 
m*0. 5 6Wb/m l (4 4 8 G) . BB«W«tSx* 

3. 2xi o 6 J/m 3 -C£>-d/c 0 
^XZ-VJXUS 8 nmt*^ CoPtCr&W 

[0111] Sif-r x*±Cc^L/d^lBliUt±K 
WHBta-f -f>^U IBS- »4«fot>/>fXl/ 30 
^MHjeufc. dct8*&<o^xu^£-^& 

a<o«f bK»tt -/ x# o cciai^ c <t o /c„ 

[0112] 30kf c i©b7-y ^SSti^L/c 
ffc 1 2 0 k f c i -C*--r«-^-f HB^l//ci^<D?S 
*tfctt42dBT*D* H*tt*5K 

[0 113] *S60!12C 40 
2. 5 4>*SK Co, F efcJrtfA 1 jt-*v h* 

7^ha>^ 9 ^^atc-fe^ i o%©ii 
±tcmms onmoBffleHitML^. f#<E>n/tS& 

mtB^ji^Ai, o 3 Kiai^fflfiR*** C o 
[0114] »aie»B(DTEM8^6Ccfcn«, C o F 
3tt*ti-eti8 nm^3nmt PS#©ttW0. 3 50 
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8t$.o /Co aa^fiKDtt-T-IBKOIHWtt^r 1 . 0 n 
nu Wttfo<D&*m<DtBmt¥#rC 3 . OnmT'&o 
fc. 

[0 115] C©»«B»IBttffirtK:«fflW^ftt«:W 
l 4 SfflLfcrai 8 0 kA/m (2. 3 kOe) , &*UB£ 
ffcttO. 5 lWb/m 2 (4 0 5G),I^Jft^ 
A^-ttl. 2X1 0 6 J/m 3 -C&o/c W-fyffiMf 
*y*.*—9 -fX«l 0 5nm^0, CoFefiTOfi 

[0116] Si X^±tCjgJ35Lfe»Sl52«Jl±«: 

»riB»l//ca<D^^XU^I/tt«a@— §S» 
fcR»tt ^ A Xifi 0 CCiSl* C 1 o /Co 
[0117]30kfci©F7^ ^SK-efBfiO/c 
1 2 0 k f c i T:*wt-5-f HB»Ufct*©?8 

L/C I2^<DB5a^iiyi*MFM"C^L/c<hC5. 
[0 118] 

#^*^;**»«*5j:c*s i f^x^is (c^-rnfe 
2: 5^>^S) . iiiiir^ncoPt is 

l//c 0 B^teffur. SSftLtccs i O^tt+KC o P 
0. Si OS*t*-C<DC o P t frFOjM^flfttt* CC 

[0119] itas^i oo-cfcKSLfctfcKiWfc 

[0120] IBft(8BM®TEMttS<c<fctit£ CoP 

3«*n-e*i6. 5 nm*5<fcc>*2. 0nmt 4 W#©J* 

0. 8nm. MTOl^<CMa^ffl©Ig|P5tt¥^-C2. 4n 

[0121] C<DS8^i^S«Srt(CfiamS^tt^ 

«BBt*ttl 4 1 kA/m ( 1 . 8 kOe) , ttfflffi 
{fcttO. 50Wb/m l (3 9 8G),I«S^tti^ 
^-Bl. 2X1 0 6 J/m 3 r*-?/c„ WaSl^ 
5X^-1^^X1*7 1 nm-C^O, CoPt«[f<5fiH 

0^£Lbr*r>/c o 
[0122] Sif^x ^±K:»AOA:BftiaMI±CC 

[0123] 20kf ci©h7? ^Ktf^Uc 
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a, 8 0 k f c i -CMmistctZ<Dffi£tti*3 8 d BV 
«IBfiUl*MFM*CHSI0/c<E:C5, Bflfctf ? ME0<Z>S 

[0 12 4] «W3 
§©5fe#43 A 

x^^actKaufc. cr^y^^ 

* £ % SSS±&CJ5£ 6 0 n mOC r T*SJ1*»JS 
LtCo ^CCC V 0. 2 7 Pa<DA rUS^t, 400W 

C r Tiftg±0C/S$ 1 3 n m<DMmmmZBJ&Vtc 0 

[0 12 5] x^xTjxziiicfcmztitcffimmm 
oBiicDTEMMi 2 o icmztmicm-? . 02 0 kts 

B3±tCfi^iB^2^^Snri^ 0 COi^Ei 
H2^TOJ:^^^ig^WT^o -f&fci^ Si 
O, *6ftS#«tt»«2 1*K, THU13J«CiI3g/& 

&Lmmwici#uxmm&m?zpimvt<DM\m i F2 2 

a, ^^^Rt^StteTZ 2 a &aB3ftfcB£fl| 
R*t^0)attfi[^F2 2b^»Lri^ o RgltKCDfi^ 
2 2 att, ffi&CDW.W&V'Xrcm 1 6 n m, ^CDpJffii 

*K^teT-2 2 mn^comwfl^-ems n 

m, n^tt^^2 2a<t©P^PS^Bj-r^j2. 5nm 30 
^^«5 0 v o 1 %~C$>-?tc 0 

[o 1 2 6 ] z<DMM%mm<Dmm$&zmmistctc 

WlSl^tt^WU, SGfcty* 1 6 0 kA/m 
(2 kOe) k «afiK»{fcttO. 5 3Wb/m 2 (424 
G) , ^m^*ttx^^-«2. 1 x l 0 6 J/m J 

[0 12 7] Si fwX^iiCCC ■rTJWfcrt'LTJftdE 

0, fB^f^SS{t^tt^^X(3:0. 35mVrmst 

[0128] 20kfci©h7? *afflWE»l/fc 

8 0 k f c i HB»l/fci*Ot- 
^-7-/ h;U£@2 I CC^To ?B*it«4 0 d 

[o i 29] mmm3B so 
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*-¥v FiOtCo„Pt 2 ^-y^ h A I, 
tf^Xrw^&JrO'S i x*±ca8»gES§Ul*JB 

&ftsttsc&ecj:ij % «« <n««*fcttR«iett) 

A:«^eeJl<DJRW« 1 0 - 4 0 n m<D$5ffl^&r>/t 0 
[0130] # X X Z±ltBf8 t vtc&M^zmm 

sasss i 5 o k f c i -e&mutt&vmiamiis j 

[0 1 3 1 ] M2 2&C:fcC>T v 4>&9 0' <Dm&&ffi£ 

6. ^90-80- <w*^&ttiw-a& % <*>#7 5* 
£ 0 »«c, ^7o-45 8 com^vmmfe&y 4 x 

^90-80° <DJ&£<Dftl/l 0CC)fel>l/ttr> 
[0132] 3656093 C 

2. 5^>^g). Co 76 Pt 19 Cr, Z-y?h*sJ: 

#si 3 n. -f*>tr-A^^5risa 

^€^jf&-r ^itSacDSI^J^JK^ 6 . 7 x 1 0 - 5 P 
a, f$mm<DA rff£2. 4x 1 0- 2 Pail/c e f-f 

**®Wffi«c*x«;5*Kau ^^^^^g^^^/c 

EE7 0 0V, t-A®£3 OmAC^fefr^CSUE^^^^ 

19 cr 5 ^-y^ h*flac»r7 59n^?»b. 10 

[0133] tf5X?4X2±&mWuhtcm56Sdma<D 
BfETEM«*H2 3«C«aKj«C5«- 0 02 3(C^^n 

nr*50. CCDSa^IS^/12«S i 3 N 4 *6«c*#» 
&ett2 1 4KcR«6tt©atttt : P2 2 aaVAfkStift: 

ncDH«C#iSTSRil^<D&^2 2 a«, JgfficDiE^ 
[0134] co0^em»s^ec»M«tt«9 
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U 7 6 kA/m (2. 2kOe) 4 

fbttO. 5 6Wb/ra J (4 4 8G) . ^ait:St£x* 
;l/^-te3. 2X10 6 J/ra 3 "C^>o/c 0 
[0135] Si 5 s * X^±(CJKflESti/c»ai^W± 

Okfci -CCAkLft:& 1 2 0 k f c i r 

-f hffi»l/fc£#<D*B*fcb«:4 2dBr*^ 10 

[0 13 6] H*fe#J3 D 

2. 5-f>*«). Co, FeiJ^Al^^vh* 
^•^SScig^ 10%(0BS4Mt5ArS 
Hm*r37t:|5lB$X^ ^^^:tflV MJ? 1 0 nm(DiM 

[0137] m«IB®Jl©^*ffl1tjg^l9-</c<i:C^. A 20 
ri^Co R^t^cDS^iiSECDiiLS^^'C^ 1 1 n 

[0138] COfiBE^iBSB«Mrt{cfiSmS*tt4* 
U «m*«l 8 1 kA/m (2. 3kOe)\ 30 
imo. 5 0Wb/m J (405G) v l^^ttx^ 
Jl^-ttl. 22x10 s J/m 3 ~C$>~?tc 0 

[0139] Si X^JiOC0^U/cm«f^®±«: 

tc x 3 0 k f c i rie»Ufcf& 1 2 0 k f c i X?*- 

kfjmw*-^ t&m&JTiUtc. mm&vmmmm 40 

fc. 

[0 14 0] mtmsE 

2. 5-f>^s) , anKHii/r*n-env, co„p 
mmtcmwistc. saxsaex 1 o-'Patcfcur, 

$-TV£l 0 0 nm^gurT&JI£^j£L</c, 
Co.oPt^^SiO^i^l/t, R«18n 50 
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&*>z- , siosw&ccoaoPi 

[0141] C<D*>%. O'CCD^f-Cff 6 

[0142] c^MIBiiJi(DSfe«^^i^^/cic 

s i o«»*ccn«^«<Dc o Bft p t,,«^a*#tfc 

¥^14nm, iS$Wt|jl3nmt*o/c 0 
CcP t „tt^©f*8t#*tt6 0 v o 1 r*>o/c e 
[0143] C6MB»«E^ttffirttcM«R»tt«rW 
U fiBBtfJttl 4 1 kA/m ( 1 . 8 kOe) , mmffi 
itteO. SOWb/m 1 (3 9 8G) % ffiMmJj\±X-* 
Jl^f-ttl. lxi o 6 J/m 3 r*o/c 0 

souzmfeutc. Demons jxis^t-yzmfti 

^IB®b/c^O^^XU^«««|sJ--"C^>0, 
^<D^t^tt^^X^0CCi£^C<b^^o/c o 2 0 
kf c iTfB&U/ta* 80kfcit*wi-9-fF 

[0145] tt^CD/c^iC, SSSS2 0 0 *CCD^#r 

[oi4 6] mmm3F 

2. SJ>?m<DS i ?*< Z2<omBKfimitM>S:Bl&. 

35 0nm©PtTiMMl/c o gffi^-YT 
X£EffifflU&#6. Sm 17 Co, 3 ^^FtBN^- 
?v h£2 7c!*IB$X^*UT, P tTttJl±CC«S 1 
3 n mOttftUBflUH&^l/fc. 
[0147] CO?«»i^JB©aaB»J&*^/c<bC 
5. BNflW»(Cfli6«0Sm 1T Contt^Wftl 

m. i(5S3W¥^r»l lnmr&o/Co ffijaBBfiUB^ 
CC*fT^ S m l7 C o B ,tt^©ttt«»*»4 8vol%t 

[0148] C<D^,i^^«, «fiS^3 . 1 kO e 
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fc7c&r*&<!:#x.6ft-5. 

[0149] mmmm±icmmmz^-~7- j>>?l. 

ccifii^cta^b^o/c Sfc. 5 o k f c i -cismLtc 
1 5 0 k f c i -c^-^-^-r nzmLfct&vm 

Sifctt3 9 dBt*^ JUfffc:*--^-^ h^tt^ 

ta&t? m©Wti£*me>S'*i£< ftt,>~>+-:/&e 

[0 150] SsyS0H 

*7^7 : ^i'St, Co P t 2~!fy h*s£US i O 
, f-y? h*fflt>. 0. 3Pa©Ar#i^4>t2 7C 
m^fX/N'y 5 OnmJ?3©EB^IEISJl£7£j!£U 

fc. X^ydriK^-y^ h<hS«£©i£gi (TS) £ 
2 0 0mm*/c»5 OmmKgtl/c. 
[0 1 5 1 ] CCDJS»ge^Jl«. CoPtti^iS i - 20 

omtttxmm,2txxi,>tc. s i o, fciauffl 

■S. C©fiBSvlBS§Ul*ZE7kfpK:au CoPt©^S 

[0152] cn^oia^Kcout, fttimMM 
mi (Mtem) zm^-cm.imvT&ft-?tc.. 

-e©*£3l. TS#5 OmmWtS^hfctCii C 
o P t &^©#5feS8CC*sW- -5, S i ay^mmifi 1 0 30 
OT. 0©M$*2 8»%JS[TC*-5fc„ CtitCtt 
U TS#2 0 0mm©=£frC#6n;fc*>©«» CoP 

t n.*<Dtp *gi5{c*s w -s s i <D-smm& 5 jsreKgir. 

OO^W^* 1 ! 0H^-%-CS)^fc. £7c> i>-rtx©&© 
"Cfc. S i -OSttO^ifegWcfctt-SCtK PtOtW 
^« 5 JKfXgrpCfe o fc. 

[0153] Ctx^©fiBE^I^M<DfiSM^tt«riiJSl/fc 

ffl«J«T©ilD r * o fc. 40 
[0 154] 

TS He Is 
50 mm -160 kA/m ~0. 5 Wb/m* 
(2000 Oe ) (400 G ) 
200 mm ~ 80 iA/m ~0.6 fb/m* 
(1000 Oe ) (480 6 ) 
-XtC. T S = 5 0 mm0D^-rf^»?n/cSI4*®i»?O 
KlTCUKSrif^fc. &£(faiaJl*TEMglg£U Co 

t>tc~,xmo. 5x$>-,tc. c o p t n+oyy-Kitmit so 
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4 X l 0"" m' Tfeofc. 

[0155] m&&mm<Dmsap?>®mLtcMi*}<Dc o 

P tf4^©^fe)SES(*6~9 n rnXfr-itc. C(DSm* 
0tt!SSlS*14«. 2. 1-3. 2X1 0 s J/m'-C 

* o rc„ asm h * * a«5£*> ja« *> -> /asnis^,^tt 

0 Q • c m-C&o/c. 

[o i 5 6 ] xjmmb 

frvm* & mj-%mMLtcc o p t z-vv b&m^tt 
ctinmtmMm4AtmmicLx. *?m&mm2ti 

m$®<DmMM*2 2 0 kA/m«C|fiJ±L/c„ #*fTE 

O&TFXfo-otc. 
[0 15 7] 9mW4C 

£g(ttUSgJt0l4A&ft|fttCl/C. Ta#?^toSft7c# 

mm<D^Mtmmitm 1 o-'q • cmtc^ifc. c© 

fi6^^jgi!>$-l+-5©{cW*'J-C&^. ##rTEMCCfcoT 
ffi^tfT^tfo/cie:^ ettSE^*©SF^Taiga[ 
«. *fiatte»tf>©^TajgS©l/l OWFXih-o 
tc. 

[0158] mmm4D 

m^iom^-%mavtcs i -of-y? h£ffl»,»fct 
£&Lmmmm4AtmmtcisX. ®.mtf-^m&m 
uom^dc^mAmms ntcmmmm^i'mLtc. 
mmk^^^mmmicjzK) . umtj\z2 2 oka/ 

[0159] ^{C. nmW4 A~4 D©»»i5^@«:o 

^r^-^xu^ufejconsiXtt^s^Lfc. 2. 5-(> 

(CSS) -«^ra©®»^ 
€,*>*^e.r. so^isijyicijxtt^^n/c., . 

[0 16 0] *Jfet»I4E 

2. 5-(>3 L S©^^^7 ; -<Xi'SS, Cr£-y? 
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k Cc.Ptt.^FtoiffSiO, 

0. 3PaOArfl^ Cr^-y^^7 
^Lt, rt^Tsf 4 x^±CC/?£ 6 0 nmCDC rTi&M 

#e>. co 80 p t a(> #-y* h^cfco's i o* 

[0161] a^TXXa'^ £&C<fc«3ffit:£fr<Z)C o P 

t S^-CD^SCD^^-o^^/jN? < &o/c 0 C o P t 10 

(Dtp&^lCteVZS i 1 Oi^ottT, 0<0 

^mm*3 5mT%x?&-?tc 0 s i -omw<Dtp&mc 

felitC o ©Mf tt5M^%«T-C^o/c. CrTifc 
IJCcfcoTCoP tte^CD^SBfSltt^±L/c 0 t<D 
H&g, mMIBIi^O^]?^ 1 5 n m£»lHt 

2 2 0 k A/m <b ^cffilA W^n/c„ g 

E£tt«fcitStf:, HifctfH A<D0. 62p*k 0. 8^<h 

[0 162] X*±< f Cl&&2tltcffiMimm 

^wmmzmisi,. leu* • f^t 20 

&<z> j a x u^ov t mmzm&co sjx v^Mtmm 
exabyte. m£ik\*. c rTmm<ot£^mmw4K? 

W:4 0dB^&ofc<£>fc:StU 5 0dBCCft_b0/c o C 
[0 16 3] HJSW4F 

coPt&*£T iNmtft&ztezmmiimz 30 
immv&^tc. cvmmmm&tttpicmu. co 
mzmm<Dmtzm-?xmwu. mm^mmmm<om 

[0164] g|J60!l4 A**«fctf4 F(Df^X^^- F 
f^^F7^y(CK0W/c o H^094FCD7 r ^X^ 

<!:^f>F;l/i©ra<Dm»fita^aiJ^O. 1IStf8tfa*K: 40 

u/co i^r tioacer «>5xio- i qc m«±©ffi 

F^6^IBfi®^#£&Abft:^ -n.^ F 

r-s* F©»sK«ofit*3wa!3&>o/c 0 cn«:#u si 
[o 1 6 5] mmmAG 

S i O, »-y? FCDttfoOCC I nSnO^-^7 F£ 50 



A r#HSW>ft;bDlCA r + 1 OHMRSrJBOft: 
^«IQ6W4 AiEiaccOT. CoPtg^InS 

no ( i to) mm tfrht£zm^sm*?mi>tc. 

[0166] UhtltcfH Fr-r X^F7-/ 

^«cwo«w, #±«arc^* f*««s«, Frt 

<D&®j?t iXb*> F^i©IH©«»«!Ji»>&«fll«IS* 
«Cft»l//c. l>t*n<D$J^r&l O^QcmHKDp 

[0 167] 9£ttfl|5 
A 

tf^XrwX^SS, Co, Fe^'Al^h 
1 0%S/cii3 0%(DiM^A r^I^* 
"C37crai9^v*ttTC^ 2 0nm/« 

(TS) >&2 0 0mmi!/c«5 0mm^l/Co CCD 
fiBSisBSUItt:* FeCot-fiAl, O.CCiaofcSR* 

t^^«i 2GPaCDtr*#~xg!&&W"r£,> ccDSBE 
«E»*I**fc«U F e C oli^<0**a«««: 

[0168] »#fT EM«m>ta9moRM« 

**»c**w* a i ^w&*&vo^mmxrom*y 

[0 169] 

T S 0 2 Al O 

50 ran 10 % <10 at36 32 at% 

50 rim 30 % <10 at% 50 at* 

200 mm 10 % < 5 at% 10 at% 

200 mm 30 % < 5 at^ 45 at36 

^?n<D3kfrxm h titcmmmmx . ai-osh 
[0170] c<omM^mm<om^^mmLfizt c 

[0171] 

TS O, He Is 

50 mm 10 % —160 kA/m —1.0 Wb/m 2 

50 mm 30 % — 60 kAXm —0.5 Wb/m 2 

200 mm 10 % —100 kA/m —1.0 Wb/m 2 

200 mm 30 % — 60 kA/m —0.7 Wb/m 2 

»CC, TS*550mm, O, frEEtt 1 0^6O*fr-C»6 
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titrfmzmmi,* vxr<Dm&*'n->tc. FeCoiA 

i>FeCo- omm&? ztt &t>fr -z, ft. c omm 
m*F e c o^tA i -ommt<Dm^;*i&ibz>v$m 

©#«^«35£#tBL;fc<hC3, KllUi£**«CfofcoT 
$-j0. 6 5t!ibofc„ FeCoS : f©f^itt4xi 

&T©¥^fe&{;S7~8nm-C&-?/c < , C ©s«|s4*SsSSE 
t^Lfct #©¥^88^,^7^^— 9"^X« 1 2 0nm 

2^5-e&^tc„ BVi®mMJ3mt5. 4~8. 2X1 

iteS5a»^*tt{3:l 0' J/m' X$>-otc. SB^IB&Jl 

[0 1 7 3] 

^5A©3t©a!-yy h(CJnit-C3 64CC r if- 20 

o n ma>wm?.mm*rSMhtc a cowmzmmi*. f 

eCoC rfr^iA 1 , O, A 1 - 

OS«i TtiJS S tlX t >7c. &SiiB#iyi©fi5&2l H c it 
mi 8 0kA/m«CIol±Lfc. FeCotAl-Ot© 
WKS^CitlJ&frflT^T o/ci C 6. C< «t>F e C o 
-Ot&teJ:tfC rtB^mif SCi^fc^fc. Ctt<E> 
©ffWBB. FeCofi^Al -0©tt£©*£l^£3!& 
feSfflSft?.. C©<fc5&§?ffitB©£j£tt, s&miB 

i§yi©i9ti£fa±3i*TfflMfe*ft±3tt£©K^j-c 30 

[0 1 74] *6SWI5C 

7l<XiS5«C«k')S««:ML-Cga^lfiJ«C^4 0 kA/ 
m©a^*Effl)DL/fcJWW*IQfeea|5 B il^fiUcor 4tc 

[0175] ^JC, 11*6055 A~ 5 C©8B»sBiiJl«Co 

$nytm^ia^®±K:jps?ts'i?:^7iJb. fata -wmzn 40 
/-fXK^t m^mm.(r> sjxv-oi «a » 

^?ti<D®3mmmT i> 5 07Jliim:©W;Xtt#f# 6ft 

[0 17 6] ftfc, S5tt^?:«^St**4<!:OrP 
t, Sm, N i *BBttt»***»J*r*tmtLr 
Zr. Ti, B^ti', JStt^^W^ttlTC^iLrT 50 
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a, T, Hf. V. In, Si, B&£. Slt>14*'X<t 

[oi7 7] mmM6 

SmCo <b*>6&£*tf^ 5»-y^ 

X/N-^^4lg(C-fe^ h Lfc. St*, Ar#H£WCCo 
ZrNb *~ Vv h ? £ It, SS±tCTtfeS5: 

v V ? * It, 5 0 n mJ*3©ttfllEftl|&&ft 

ufc. c©<t>*. $->fv t-tmrntomm (ts> 4 

2 0 0mm*fctt5 0mniicafWc. ^©i§. ESSifB 
t§UI£4 00'Ct2WIT--JHfc„ 
[0 17 8] f#6nfcfi8MfB^Jl«SinCo^4*- 

[0179] em* m^xwmBmm<mmmm 

©ffijfe»#f£tTofc„ TS#5 0mm«^ftTg6hfc 
&©«, SmCo^©tti*gSK:*jWS*-5i<>^W^ 
tfl 0IWC4>-7)fc. TS*S2 0 0mm©^ttt»P 1 
ftfc&©G*, SmC o&^©«WfeBBK::teW£#-#>^ 
W^4 2M J f-%-C*- 3 /c. C©J:5CC, TSiiSttS 
W*gp«:*5^SS«»^7c^©^^©M^. USS 
^4*J<kOf5©«^<b3ia£^-^^#6tlfc„ Ctl 

ti. T^--^{c«k-3T#3c^©ffi;lS:3!)iec-5yt/cJ&-c* 

mmizi o^%«t-c*-5/c 

[0180] C*l6©?iaiB®®©e»^^*a']^Uit 
4C5, Sii:6aE«S^tt?:^Lfc. S*©TS©^ftt 

#6n/c»Ma»a©«s0L7jH c iszvmmmt 1 s © 
ffi«OT©aot**-o/ii. 

[0181] 

TS He Is 

50 ram —100 kA/m ~0.7 Wb/irf 
200 mm ~220 kA/m ~0.5 Wb/m* 
;WC. T S*52 0 0 mm©^frr^e»nfcKI4^SlR 
«T©*»*?fofc. lS»fa^?rTEMSI^b, 
SmCo8i^©»a^^*®tiiL,/c4C^. IBflUl^ 
(*(Cbfc -jtlijO. 5 -C* -p /c. tflt^-W^lft^H 4 x 
1 0-" m 1 K^IB^M©^®SI^*>?>^fe 
tcWft<D%L : i-¥-im.mt 3~4nm-CAo/c. C ©Kf4 
Vic i * ©¥^SSft ^ 9 ^ * — 9" X« 5 0 
nmT^ofc. fit-^«mi£«R{*©fl ; ^-C*<). SI*/ 
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JStttfcB 2 ~ 5 "C* o fc„ JI5tt«»ajl5rtt» 1.7- 
2. 6x ] 0 s J/m s -Cfc-jfc, WMbfrffflmfrh 
B»fcofcttB»«l»*14tt8x 1 0' J/m 3 -C*o 

[0182] H«I6B 
SmCof-y-; KDfttoOttMnB i 
O/cJj^lilUteCTe A iPI^K l/t7 0n mJ¥i*©Sft^ 

[0183] C<DMM.%mm<DW.m&&*:iMMl>tct C 

mmmsm-n'&.^m^. umn\\c\%m \ 6 0kA 

gi^TEMaSL. Mn B i &^<*«3tWt5£l§taj 
Vtttcz. fa^±#K*>/c^r-«K:#jO. 65t 
*o/c. &T<£¥*il(*Stt4x l 0-'* m' ■C*o/c. 
[0184] JWC. HSS^6 Ate iCX 6 B (DffiMiEMfM 
{cot^ry-rXU^I/teiDW^tt^^Lfc. 2. 5 

^iB^MTfc. DCr»*&©^-fXu^<tft-^iai«g 

©WMfc#*S6*lfc. 
[0 18 5] ^jS6^7 

2/^X7^ Xi?S« v CoPt, Cr TafcitfS i * 

-y»h*. xA-.^^gcc-fe? n^/c„ 1 o%©^* 

*^tfA r#HSv«ti-C37Cl5jB#/<^TXX''^^3»L/T. 30 
S«±CCJK^BSUi>5r^L/c. C©£#> Z->fvY 
tWSLtomm (TS) 4200mm*fctt50mmK 

[0186] nhmcm^Mmm^ C o P t C r T a 
^<ts i -NWvf£-e«/£3ft-ct,>/t. s&f(gBi§Ji£ 
i*#k:*iu cop tc t7 tx<Dfr*mvmK.mmz 
Hit t c 6 . ©^©^©^©i&iafBiiyi©^***^ 

freest l xu&f zct -mm s n /c 

[0187] #tfrT E M^fflC^rfi^ieSUgcDStaB^ 40 
(DWmm^ o fc. TSi J 5 0 mm«^ff^ e, tl/c 
4>©«. CoPtCrTa tk^©ttwfe8fto:teW& S i ^ 
*^10JH?-K«T. NMfA^OIWCSio 
It. TS#20 0mm©^tt^€>ft/cfe©tt:. CoP 
t C r T a ©**SBK: *sW & S i 5 

f!Wet>. S i -NSW<D**SP{C*JW^C oteii^'P 
t &Umt 5 M^JWTr & -o tt. 
[0188] Cft6©l^iB«Ui©&^tt£a'JSL/c 
<tt*>. S«©TS©^-C 50 
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&hntcWM&.&m<Dm&%Hcisj:v&m®.it\ s© 

[0189] 

TS He 1 s 

50 mn ~200 kA/m ~0.8 Wb/m" 

200 mm ~ 80 kA/m ~0.8 Wb/irf 

TSrt*5 0mm©^fmS6ftfci^Koi»T. 
«TC^ii*tf -^fc. CoPtCrTatSi-Ni© 

RmmwomsiftViZftitttcz. c<?ti,>c rta# 

gSfSCiWofc, CCDCrfflB, CoPtCr 
Taans i -NStt<t©8^£&a&SmB**tr 

fc. CT&wmm.*?r?<mi8mm*i>ith{;. mn 
[0190] m$mmm*TEM®mis> copter 

Ta^<Df*a3©M^SCWL/ciC5. fEUUI^ftK: 
*>/<: -o X—miC$) 0 . 5 -C * o /c„ &^©¥«5f*§itt 1 
0-" m J -Cab^/c mie^Jl<D«®S^6*»yt: 
ffiF»3©t4T©^^t4S» 7-8nmt*-jfc. C ©M*4 

/mmtit2-5'es ) ^ft. &vmm%mt3. 4- 

5. 1X10' J/m 1 -c&o/c iSmh^f»JS*>e» 
mSfe->/cfe B ^^«M*tt2x 1 0' J/m J r&o 

[0191] C©®mfE^^f*^^- K:r*X* h*^-f 
^{CBXOW. Pitim-C^ K*SM3#. Frt 
©St®§rixt> F;u<b©ra©«»S!S«-aflSL^«fi 
tt*{C«!S Ofc. ^■rn©i' , ^-Cfe«J 1 OQc mfet±© 

«f*i^6n/c. c©fi&j^»mttfi^#2ookA/ 

mT?*D. S^©l&fnJa«8fSBs*S0. 4 T©lBHi^ 

v b-zm^tcm^i. sNR*i/hs<, w«eia®^-c* 

ttfr^t. Bsifil T©fB®^y K*flac»fcJ©^. ^-r 
X&W&h. SNR*i8dBJfJnL.ft: < , 
[0192] CWS^fB^JlCifBmjft^TEM^fla^ 
Ti§0fciC5> ^StC^S2nm. gf!33nmga 
©£Bfttf£?&& -SCt n/c„ C © i ^ 

{*. l»>i!'Xl-ia-A, SS^nm©a?tSiJ^ 

^AOiity©^^^^^*^^. i/3«pfe. mmm 

[0193] — IS. tm<DttlblCttMLttC oPtCr 
Ta#)S»M*>e»%SiSMlBliB©*ffiK:(i. ±IB©«fc 

[0194] ctibo>mm.%m<m±( l cwimMzmiGL. 
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m. mMmi A<Di><Dte> CoPtCrTa^HIItt: 
[0 1 9 5] HJS0IJ7B 

««ue»Ji©»^te*fo±stf*sw'c. copi, 

CrTa, S i -Ote&US i hSr/BO. 10 

%©^£^tf A r nWWp-C 4 jcl*)B3M\* -< T X X>K ? 
£ *tf r> ftJ&WlMMSfff 7 A t ISJfiS&C Ur. C o P t C 
rTatft^-iS i -O-S i -Ne*ti*»6tt-5iaSlie 10 

[0196] C<D^efiW0fi&^tt«af£lsft:<!: C 
5. ffirtttSW#tt*inU &HttjHct*ift2 2 0kA 
/m. fiifaSBKb I s«0. 9Wb/m' V$>-?tc. ftOR 

/ctC 6. CoPtCrTa&^D^gBKfc^T. S 
i 34tttt 3 & o tcifi. N^W^K 1 5 JK 
OS*$tt2 5I«ti.ofc. S i -O-S i 
- NSW©^SPtc45l-t.S C o *s«fcOf P t <D^fT^tt 1 
M^-%«T-C*^/c. 20 
CO 1 9 7] j«60!l8 
HJ6P94A<h|g«3a:?K^iS^M*Ejyi-rS(C*fcD. C 
oP t y» bfc.fctfS i O, it-fv h^<D&A?g 
*Jt*H 2 4 CCjfsT J: 9 fC 3 mOXJffircmt Z&tc. A 

o p t^<DW<mft<Dft*&*^m&zikz-mx$> 

■5. C©#£ttS i O, ~*<Dl2>Xmt)lCtt?Z>C o P t 

[0198] &^-c»6n?tsa^iB^^i*4>{c« 30 
u cop t<D**ajra»{c^»?3-a-fcic6. at*© 

[0199] &tt^&hntcmmz®m<Dim*T: e 

[0200] ttA«AJt<»Eft«A«OJ:9(C^b3«& 

— iSAn^Jt 40 

[0 20 1 ] &MTOJ££BOJ:9tc&ft3ttS£&-C 

«:onr c o p t ft?-a>%aup^« < ft ^>fc. c©«a 

[0 20 2] f^ttftJtSC<D£9K:&fbSli-S#&r 



ISJf ©£l® «c y'o- f-^WA $ * r«s«JS***jje b 

<Dnm&inm<D$} a 0 % t & o /c. 

[020 3] *'^f^ *±tcfi&£iiBI§lJB£*KK-f * 
U SS£f3B 16 0k A/m*>6 2 0 0 k A/m^Hfll 

L/C cneo^jniii. Ji-; ?>^*jia©sg 

[0204] ±ie©3«o^ffi-c^stifciam 
issujitc-ou-c ^ ■< x u-^^^zmx^m^-tc. 
2. 5^>^g©#7X^x*±ccj&»££n/cSBSif2 
mm±K.mmmzmiuv. bm • ft£*f¥t>. x^v 
)irTi-5-{ j >r-&m^'csj x voi><Dm%*Vi fc. 
^©ism. i i-rtxDffimzmmx tDc a© y a x 
iy<>\>tmmzm&<D y -< xu^-mtmm cx-&-? 
tc ess ss^ccfc F-mmBHDmmttte&m^ 
ftiic^. fi^iM3Wfti<>tcfc*>>{Pto?>-r. 5 0^r@jy± 

[0 20 5] ^6C»J9 

mmw9 a 

co,„p t 2 .^-y 9 h*j«fciyts 
io, h*^/<v*ias«:-fe? n/c„ 
^-^ ^i'=&a^esitft*i6. c o..p t t(( if-y^ h 

tSiO, *x-V~> F^RF^BIXa-,^^ a«± 

#«H^(c3 o&naatLfcfg. i£*^fR^p-or 

[0 20 6 ] ^P49 B 

*7Xf^Xi'SlE l Co„P t J0 ^-y^ h*J«fctfS 

x^hx? zs&mz ittc&ti. co„pt„f-y? 

±CCJ1S 2 0 n m<DH£vfaS§yS£JgJi£b/£:. C©r X 
^, 5N ©jtMb*3S7KCC 3 0 W^SiR L fcf£. Kit 
iHlSf a c t (c D ISjS b tc. 
[0 20 7] *te099C 

Sify^i'Sg. Co„Pt„iAl, 0 3 hfrhtsi 
ZZ-fv b&XJ-ivZmmtC-k-y bl,tc. S 
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[0 20 8] mm9 D 

*7Xf ^^SE Co.aP tzo2-yy K SiO 
o,aPt,.*-* r ? F&S iO, h£RFI^H$ 
J¥£ 1 0 nm(D$mm&3&f&Ltc 0 C©f^^©$i 

[0209] ttmm9 E 

jj^xr-i x?m&. co 80 p t 20 2-?v h^cfc^s 
[0210] ttim9 F 



tc/f £2 0 nm<Dm$*3SS%m&&J&lstc 0 C<DtjZ? 

(omwz&ffifcffl^'ft&istci&s 2 o o - cg3ftSB«-c 
[0211] *r. »€>nfc*iaasB»B©«ffi©0H 

j^£X«IS^«fc^S (XPS) KJzOa'JSOMo H 
ttfctfctt* affile* 2 nmm&<DUZ&T?(DO-H1&'& 
"WaffifllSfc. *) (DO - H *£^<DiISfc£ 

10 [0212] &n»ea«ecafliffl«^u^ 5 s ^ 

FfwX* F^ Steffi 9 ttttfc. 10nm 
lXt<D&±&&TQtferj:^y F*flK\ F(D#±S* 
^*tcTtf Why* 4 A?<D¥'&<D±mct>tc-?X&M 

<7)^i**$15£U/Co VSM«C<fc0»O»l#tt*a^A:. 

60$£^£f£3CC^t\ 
[02 13] 
20 [313] 
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[02 1 4] ZmoMZlZ. mfcm9A~~9C*s£Zftt 30 
«^9F-C«1 OnmJWT. Jt^F9DT?«^J 1 5 n mT 

Er«^fficr>OHigg**ii^fc«>. jPirt^^iS— 

WI9D«*-^>«^J8cD/c»«:. -vjF-iftXi- 

UT. ^^9A~9C«TOJI£;feTC<t£c<, TO 
!I$/c«:tV r >^(t<fc9B^feli®^ffi©OHS£-« 40 

*J» e.iT,fc«. gfc. •tt«W9E'CB. S>JSf£&C^ K© 
[0215] 

{mm<Dtem*wtm 50 



[02] ^wn<mmmm^(ommm. 

[03] ^^BJ©S8^^«f*©»fffi0. 
[04] *^CDfiSm^J«*©»fH0. 

[05] *5m<m&mmm&<o®mm. 

[06] *3^©MSil2t§^f*©»rM0. 

[07] ^moymm.smm^(ommTEMm^mr 
0. 

[08] *^©fi^S»Jli*©¥ffiTEM««:^-r 
0. 

[09] ^^<Dmmmm»<DwmTEu».^ir 
0. 

[010] *^59©aa»ia»»©erffl0<. 
[011] *&w<DMsmmt&#<Dmwm. 
[012] ##£SB©emieia&{*©¥ffiTEM&**-r 
0. 

C0 1 3 ] 0 1 2©^A±©ffi^fli*^-r0. 
[014] ^m<Dms(MEmmw<D^mT EMt«r*t 
0. 

[0 1 5 ] 0 1 4©l8#B±©iffl)£#flJ£^-r0. 

[016] ^^©eaMfa^ftc^tteM**^© 
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[019] *mw<r>9mm2 Atctonzmmimmito 

jt—rt—=7 4 h^-^d? h^0„ 
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[02 1] *^W<D*iiWI3A©fiHESi^j«»©*-/^ 
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[023] *HW©Hffi^3 C©6B^IBl§«®{*<D»rMT 
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[it ^ai 2 ] mim\m*&mm&m&®:ttipicm.i8: 

So 
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ft-5Wf4#>6&9. MttS i. Al, Zr, Ti. T 
a. In. Sn. Gefc<fcc/B*>63S:Sffif<fc»)®S?3ti 
S4>&< iili. GKS&Jfl. ^* 6% & 

SFJ: *)M1R2ti2>'J>l3; < i & 1 STN&£C <hft#8fc<fr 
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mfeiT-C* 0 . SnBSfttSK^iOTiSfiatt 1 0 n m«T 
-C*D. HuiBfiBte»^tt. WE#»ttS*f©-»«: <fc -> 
"C»tR3S»6H-C6n. BoS»«©^EfC3*l/-CWftH 

nwtc i o©H*^urteO . usaattttwiaja* 

SfiB«§B»§&g. 

[M&B2 4] ««£, StSittffJJSSft. SStttfl:^ 

S6iftDfiM£tfr?-&£». ^©fflM<t»«ffit©*-rft 
*^F^fit-r 7 5 • jgTt^b&c sttAGMt 
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